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GENERAL NOT. 


Owing to the current nature of the 
investigations mentioned in the Technical News 
Bulletin, sometimes it will be impossible to supply 
printed information regarding then. However, in 
these cases, when the investigation has progressed 
sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the 
particular application of the subject, in order to 
avoid the delay incident to publication. 


Coated @ bended 


When the United States was called upon to © 
greatly increase the size of its merchant marine, 
because of the war emergency, it became necessary 
to construct vessels in the shortest possible time 
and from various classes of materials. It was 
considered desirable to attempt to build some of 
these vessels from reinforced concrete and the way 
in which this work was carried out is now familiar 
to most people through the articles which have 
appeared in the technical’ presse 

The extensive investigational work which 
necessarily preceded the construction of such ships 
has not been so fully described. In order to build 
a concrete ocean=going vessel, it was necessary to 
subject the concrete to much higher stresses than 
are considered allowable in building operations; 
otherwise, the walls of the vessel would have been 
so thick that its carrying capacity would have been 
greatly reduced and its dead weight increased to a 
prohibitive figures 

In connection with the production of concrete 
ships, the Bureau was called upon by the Emergency 
Fleet Corporation to make a complete investization 
of the effect of a large number of reversals of 
stresses in double reinforced concrete beams. The 
investigation covered a considerable period and the 


conplete results have only recently been published 
for general circulation, as Technologic Paper 

Noe 182 of the Bureau of Standards, for sate by the 
Superintendent of Documents at 1bZ a copy. 

The paper first describes the nature of the 
tests, which were designed to simulate to seme extent 
the effect produced upon a ship by the astion of the 
waves. These cause an alternoats upvivard and dowrmard 
deflection of the material of which the vessel is 
built; this action being known among nautical men as 
"hogging" or "sagging". The sampice used for the 
test were concrete beéms with reinforcement beth in 
the top and bottom. The beams were 4 x 6 inches in 
cross section over-all and were tested with a span 
of 8 feet. The load was appiied at two points, each” 
6 inches from the center of the span. It was applied 
at the rate of about 17 cycles per minute, each 
cycle including one upward and one downward application 
of the load. By means of a system of levers, the dead- 
weight used for the load was multiplied ten times at 
the beam. The loading mechanism was driven by an 
electric motor acting through a walking beam. Four 
beams were tested to failure and a fifth was loaded 
alternately through 2,000,000 cycles, after which the 
test was discontinued, although the deam did not 
appear to be approaching failure. 

In the case of the four beams on which the 
tests were completed, failure was by tension in the 
steel and, generally, the beams showing the highest 
stresses withstood the smallest mumber of repetitions. 
However, even the largest number of repetitions was 
so small that failure in the steel wevid not have 
been expected as the observed stresses were very lotr. 
Other factors than the intensity of the tensile and 
compressive stresses evidently had a part in bringing 
about the early tension failure. All the tension 
failures in the reinforcing bars occurred at sections 
where large cracks extended entirely across the 
section of the beams. It is possible that in some 
cases the bending at these cracks was sufficient to 
make the bending of the bar an important factor in 
causing failure. This tendercy was vrebably 
accentuated by the slipping of bars at the ends which 
occurred with one of the beams and was accompanied by 
the opening up of wide cracks. The presence of gage 
holes in the bars apparently had some influence in 
hastening tension failure, but the nature of this 
influence was not very distinct. The quality of steel 
used for most of the reinforcement was poor and this 
would contribute to bringing about an early failure 
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although it does not alone account for the small number 
of repetitions of stress which were withstood in these 
tests. 

| After 7,000 cycles of load, the slip at the end 
of the bar in one of the beams was less than 1/1000 of 
an inch, that is, less than the amount which has been 
taken as the ike orion of safe corditicns based on 
tests of the bond resistanze botreen concrete and steel; 
yet after 400,000 cycles cf load, the amounts of slip 
had increased so mech that failure by slipping of the 
bars seemeti imminert. In all mrobability, head now 
tension sailure intervened after an unexpectediy small 
nuriber of repetitions of load, bond failure of this 
specimen would have occurred. 


2 Gypsum - Properties, Circular No. 108 on the subject has been 
Definitions and Uses prepared. It may be secured at 5¢ a coxy from the 
Superintendent of Documents. A brief re: sume of this 
paper is as follows: 

Cypsum is a soft white rock, usually occurring in 
bedse Other varieties of the sare material are knomm as 
gypsite and alabaster. It is of commen occurrence 
throughout the United States. Chemically it is a 
calcium sulphate corbined with ees Anhydrite is a 
variety which contains no wate 

Raw gypsum is used for the manufacture of Portland 
cement and as a fertilizer. 

Caicined gypsum is made by heating raw gypsum in 
a kettle until the first evolution of cater has ceased. 
It contains one-fourth as much water as the raw 
raterial. This product is frequently known as plaster 
of Paris and is used either as such or as the basic 
ingredient Yor the manufacture of wall ni ee 
potters plaster, dental plaster, etc, large quantities 

of it are used in the manufacture of Portland cement, 
plate glass, and cold-water paints. 

When calcined gypsum is mixed with water, it sets 
to form a hard mass. The time reouired for this reaction 
can be veried at will by the addition of suitable 
retarders or accelerators. 

Neat gypsum plaster is calcined gypsum to which 
has been added some material ‘(such as hydrated lime) te 
improve its working quality, and the proper amount. of 
retarder. Gypsum sanded plasters are mixed with sand 
ready for usee Any of these plasters may or may not be 
"Pibred" with either hair or wood fibre, and a special 
woodefibred gypsum plaster is made to be used without 
sande 
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5 National Safety 
Code for the 
Protection of the 
Heads and Eyes of 
Industrial Workers 


Gypsum plasters have excellent fire-resistive 
properties. The raw gypsum can be heated until all of 
the water is given off. The product so formed sets 
more quickly than calcined gypsune It is not marketed, 
but is used at the factory to make such products as 
gypsun tile, eypetn Pipe ter board, gypsum well board,otec. 

Further heating of the raw gypsum forms a material 
which sets very slovwl lye An accelerated varicty of this 
is markoted as Keene's cement. 

Gypsun tiles are factory-made building blocks. 

They come in a great variety of sizes, cither plain or 
reinforsed. They are used for building walls and roofs. 

Gypsum plaster board consists u sually of a sheet 
of set gypsum plaster between two shcets of unsized 
paper. It comes in many sizes, usually about 3 feet 
square by 3/8 inch thick. It is used instead of lath 
as a backing for plaster. 

Gypsum wall board is of about the sane con= 
struction as gypsum plaster board, but the paper is sized 
so as to furnish the finished surface of the wall. It 
comes in strips 4 feet wide by any length from 6 to 14 
feet, by 5/8 inch thick. 

The Bureau is cooperating with the Gypsum Industries 
Association in research work on this subject, and the 
Association has established a fellowship at the Bureau. 

- Recommended spocifications for calcined gypsun, 
neat gypsum plastcr, gypsum plaster board, and gypsum 
wall beard are given in full, for which the original 
paper should be consulted. 


Three years ago the Bureau cooperated with the 
War and Navy Departments in preparing a set of safety 
standards to be applied in government establishments. 
Anong these standards was one for head and eye protection 
and this has formed the basis of the Code mentioned in 
the titte. The rules originally laid down have been 
furthes developed by study and experimental work at the 
Bureau end conferences have been held with many 
individuals and firms who have had oxpcrionee in protection 
of this sort. 

Prolininary drafts have boen issucd and corments 
recoivod from all soctions of the country, so that tho 
present Code may bo said to incorporate the latest and 
pest ideas on this inportant question. No attempt has 
been made to specify any particular style or strength of 
safety goggles or other appliances, but rather to 
indicate and classify the character of the hazards which 
exist in the different industries, leaving each employer 


ey 


ey oh We 


per 


TNB46, p-5 


4 Radio Signal 
Fading Phenomena 


or officer in charge of safety work to assign to these - 
different groups his particular industrial operation. 
The various processes have been divided into nine groups 
according to the degree of hazard, or because the 
peculiarities of the work require a protecting device 
having certain distinct properties. These groups cover 
mony different hazards, from the handling of molten 
netal to injury from exposure to harnful | radiations. 


When radio was first used for long-distance 
communication, it was noticed that signals were not 
transmitted as far during the day as during the night 
tine, It has also been observed that night signals 
using the shorter radio waves vary greatly in intensity 
from minute to minute. AN 

More recently, since radio direction finders have 
come into use, it has been learned that great variations 
may occur in the direction of radio waves as they arrive 
at the receiving station during the transnission of 
signals from a given transmitting station, 

These and related phenomena have been recorded 
from tine to time and various hypotheses have been 
brought forward in explanation. The phenoriena are 
dependent upon a large number of variable quantities, 
such as weather conditions, the nature of the country 
over Wnich transmission occurs, the surroundings of 
the transmitting and receiving stations, and the method 
of Halon the receiving apparatus, Only by a 
statistical study in which tne results obtained 
iedvanetus ely at a large number of receiving stations 
are collected and tabulated may reliable aVereEeS be 
obtained, 

Such a cooperative study is being carried on by 
the American Radio Relay League and the Bureau of 
Standards, tests having been conducted during June and 
October, 1920, and January, 1921. A further series 
will be carried out next April. 

In these tests from five to ten radio stations 
transmit signals in succession. These signals are 
received simultaneously at about one hundred receiving 

stations whose operators are provided with forms for 
recordirg the variation in the intensity of the signals 
as receivede 

A paper presented before the Philosophical Society 
at Washington on January 29 described the results of 
the tests so far conducted and proposed an explanation 
of the phenomena. This explanation associates the long 
distance radio transmission accomplished at night with 
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“5 Extension of 
Dewgy Decimal © 
Classification 
‘Applied to Radio 


6 Investigations in 
Blectronics 


the boundary of the highly conducting outer portion of 
the atmosphere, which is also the origin of auroral 
disturbances, Fluctuations in intensity are probably 
caused by irregular absorption of the waves by masses 
of slightly ionized air through which the waves travel 
in their coursee The fading phenomena are closely 
associated with the strays or atmospheric disturbances 
which affect all radio communication. 


A year ago the radio laboratory of the Bureau 
of Standards prepared a tentative scheme of classi-~ 
fication of radio subjects. This has now been revised 
as an extension of the Dewey Decimal System and is use- 
ful in classifying radio references, drawings, books, 
and reports, The whole subject of radio cormunication 
is put in its proner place in the Dewey Classification = 
621.3554 ~ but it 4s suggested that these figures be 
abbreviated to the use of the letter R, in a purely 
radio library. An abbreviated classification is pro~ 
vided for the use of small libraries or collections. 
An alrhabetical index enables one to refer readily to 
the classification nuriber of any subjecs desired. 
The main headings into which the subject of radio 
is divided are as follows: 
ROOO Radio Co:muni.cation 
RLOO Radio Principles © 
R200 Radio Measuroments and Standardization 
R300 Radio Appseratus and Equipment 
R400 Radio Communication Systen 
R500 Application of hKedio 
R600 Radio Stations = Operation and Managenent 
R700 Radio Manufacturing 
R800 (Vacant or to be used for non-radio 
subject matter) 
R900 Miscetlaneous Radio 
' It is desired to make this classification as 
complete, comprenensive, and usable as possible, and 
the Bureau of Mtanudards will be glad to send a copy 
of the complete classification to any’ persons 
interested, so as to place it in the hands of those 
having use for it and also with a view to possible 
future revision. 


Two general types of inelastic impact between an 
electron and an atom may occur. The first of these 
results in an orbital shift of the electrons bound in 
the atom, and the secend in the conplete removal of an 
electron or ionization of the atom, The respective 
potential differences through which an electron mst 
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7 The Effect of 
Thread Count and 
Finish on Balloon 
Fabrics 


8 Tests of Auto- 
notive Fuels 


9 Tests of Roof 
Ventilators 


fall to acquire sufficient velocity for these tire types 
of collision to océur are known as the resonance and 
ionization potentials for the particular netal in 
question. The determination of these constants has been 
continued. Work of this character is of theoretical 
interest from the standpoint of pure physics, and of 
practical interest in that it furnishes further evidence 
toward an explanation of the phenomena of ionization 
and related problems which arise in the design of vacuum 
tubes for wireless telephony and telegraphy, rectifiers, 
Cte 

Two scientific papers entitled "Ionigation and 
Resonance Potentials of Some Non-Metallic Elements" 
Scientific Paper No. 400, and “Resonance Potentials 
and Lar Voltage Arcs for Metals of the Sécond Group of 
the Periodic Table", Scientific Paper No. 403, 
respectively, have been published. The first of these 


‘gives data for phosphorus, iodine, sulphur, nitrogen, 


oxygen, and hydrogen, while the second gives data for 
zine, cadmiun, mercury, magnesium, and calciun, with 
predicted data for strontium and bariun. 


& report entitled "A Study of the Effect of Thread 
Count and Finish on Balloon Fabrics" has been issued in 
mineographed form, This covers an investigation lasting 
two years, in an effort to determine whether or not a 
satisfactory balloon fabric could be obtained using 
cloths of lower thread counts than those ordinarily 
employed in order to decrease the cost of production 
as well as to increase the number of mills capable of 
making it. As a result of this work, it appears that 
in order to get sufficient strength and to keep down 
permeability, a thread count of at least 120 square 
should be usede 


Tests are being carried out on special blended 
fuels at the request of other government departments. 
Conferences have been held with members of the Fuel 
Research Cormittee of the Society of Automotive 
Engineers and other organizations, including represent- 
atives of the governtient, looking toward the formation 
of a definite program for the investigation of various 
fuel probléns of interest in conneotion with automotive 
engineering practice. During a recent visit of one of 
the nenbers of the Bureau's staff to Hurope a special 
study was made of fuel conditions abroad. 


A nunber of tests were made last sumer showing the 
oconparative performance of various types of roof 
ventilatorse A summary of the tests trill be presented 
at the meeting of the Society of American Heating and 
Ventilating Engineers and lantern slides will be used 
to illustrate the lecture. 
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10 The Thirteenth 
Annual Conference 
on Weights and 
Measures 


11 A Simple 
Portable 
Reflectoneter 


Each year there is held at the Bureau of 
Standards a conference of weights and measures efficials 
from every seotion of the country, Many representatives 
of manufacturers and other persons interested in the 
formulation and enforoenent of weights and measures 
laws are also present, so that the conference my be 
said to truly represent all those concerned with the | 
use and enforcenent of standards of weight 2nd measure 
in the United States. 

The thirteenth conference which was’ held last 
Spring and was mentioned in Bulletin No, 37,°is 
described in Miscellaneous Publication No, 43 of the 
Bureau of Standards. The publication is a verbatin 
report of the proceedings and contains addresses by 
the Secretary of Commerce, the President of the 
Conference, and reports of delegates representing the 
various states, concerning conditions within their 
jurisdictions. The subjects treated include: 
Gasoline pumps fron the standpoint of safety; the 
employnent of net weight in sales; the standardizabion 
of containers for foodstuffs; weights and neasures 
education in the schools; machine measurements for 
drygoods, and the resolutions adopted by the 
Conferences 

The report of the Committee on Specifications 
and Tolerances which was devoted to the subject of 
liquid measuring devices is also given, 45 well as 
the discussion concerning the various provisions, 

The appendix consists of the complete specifications 
and tolerances for liquid measuring apparatuse 


In Bulletin No. 35, item 3, and Bulletin No. 
42, item 16, an improved and very sinple portable 
reflectoner was briefly described, Since those 
notices appeared, a complete description of the © 
instrument has been published in Scientific Paper 
No. 405, which may be obtained fron the Superintendent 
of Doounents for 5¢ a copy. The instrument is a 
sphere with a small segment cut away leaving 4 hole 
over which the surface to be tested is placed, The 
wall of the sphere is viewed through a small hole by 
means of a portable photometer, the spot viewed 
being screened from the test surface. A lighting 
tube set at an angle to the sphere surface is arranged 
to rotate about an axis normal to the surface of the 
sphere so that the direct light can be throm on the 
test surface or on the sphere wall, 
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12 Determination 
of the Standard 
for "White Light" 


The theory of the integrating sphere shows that 
the reflection factor of the test surface is simply the 
ratio of the photometer reddings in the two cases, no 
assunption being made as to the way in which the light 
is reflected from the test surface. Moreover, the 
reflection factor measured is not affected by - 
selective reflection from the sphere wallse No accurate 
voltage adjustnent of the lamps in the photometer and 
the reflectoneter is necessary as both operate fron the 
sane battery. The use of a low-voltage flashlight lamp 
in the lighting tube makes the instrument very portable 
and convenient. An absolute instruxent of this type is 
much better than an instrument giving relative values 
because no standard surface is required and it is not 
necessary for the lamp or sphere surface to remain 
constant from day to day. By addition of an exterior 
light source, the sane instrument ean be used to 
measure transmission factors of clear or diffusing 
media. 


The definition of "white light” noturatly 2 
constitutes a very important part of the scientific 
foundation of colorimetry. If we consider incandescent 
light sources generally (including oil and gas flames; 
carbon and metallic filament electric faa we Pind 
that the light from sources at comparatively low 
temperatures evokes reddish or yellowish colors. As 
the temperature of the source increases, the color 
becomes paler and paler yellow and, at higher ~ 
tenperatures, approximates to "white", However, all 
artificial incandescent sources are decidedly yellow in 
comparison with sunlight, since it is not possible to 
operate an artificial source at a sufficiently high 
temperature to color-match sunlight. We are led to 
anticipate, however, that a source at a sufficiently 
high temperature would color-match sunlight, and further 
that sources of still higher temperatures would appear 
blue relative to the sun, The question arises as a 
matter of physiological optics at what temperature would 
& source appear under standard conditions of observation 
neither blue nor yellow but white? The further 
Question then arises relative to this standard, is the 
sun blue, yellow or white? Recent experiments made at 
the Bureau ansWer these questions in so far as four 
observers are concerned, They are the first accurate 
experinents of this nature ever performed. The 
answers are: : 

(1) Theoretical. The temperature which a 
hypothetical source trould have in order that its light 
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might evoke the sensation white (tho hueless 
sensation of brillianes recognized as neither bluish 
nor yellowish) would be about 5200 degrees absolute 
Centigrade. 

(2) Practical. The light of the average noon 
sun at Washington evokes a sonsation very closely 
approximating white. 

These experinents and their results were descrited 
at a joint meeting of the American Physical Society and 
the Optics Society of America in Chicago, December 29, 
1920, It is expected that they will be deseribed in 
detail in a forthcoming publication of the Bureau of 
Standards and persons desiring further information 
should address such request to this Bureau, attention 
of Division 4, section 3. 


Recently the Bureau has developed a new nethod 
for producing very small and light nirrors for use on 
oscillographs, Sometime ago an attempt was made to 
produce these mirrors from aluninun, polishing the metal 
in the usual way. However, it was found that the metal 
was too soft to be satisfactorily polished and sone 
other means had to be devised which would give a better 
and at the sane time as light a mirror. The process, 
as finally worked out, consists in pressing the aluminun 
between two optically flat steel dies, The mirrors thus 
made are highly polished with the surfaces sufficiently 
plane to produce satisfactory images of the spot of 
light. The dimensions of the nirrors so far produced 
are approximately 1/2 mn wide, 1-1/2 mm long, and 
elQ to .20 mm in thickness. Care must be taken not to 
use too much pressure as then the resulting mirror is 
so thin that it will not retain its plane surfaces. 


‘4, short time ago the Bureau furnished a 5S<inch 
lens of 20#1/2 inches focus to the Navy Department for 
some special work. This lens was found to be superior 
to a very expensive quadruple lens which was also tried 
for the same purpose. The superiority of the lens made 
by the Bureau of Standards was particularly gratifying, 
as it was not designed specifically for the work on 
which it was used. The lens was of the ordinary 
doublet form of achromatic lens, corrected only for 
visual rays and not for photographic purposes, A 
material improvement can be expected in such lenses 
designed for photographic work. Furthermore, the field 
was not as large as would have been the case had the 
lens been designed especially for the particular 
purpose for which it was tried out. 
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For the purpose of maling pyrometer lamps with 
plane sides, a method of sealing a glass plate with 
optically finished surfaces to a tube was developed. 
The process consists essentially in heating the parts 
in a suitable furnace to a temperature determined by 
the annealing characteristics of the glasses to be 
joined, and then making the seal by applying a very 
small flame to the joint, the heating being localized 
so that the finished surfaces are not distorted except 
for a very small portion at the joint. The method has 
been applied to the making of various kinds of cells 
used in optical work and represents ® distinct advance 
in the technique of the manufacture of such apparatus. 
i paper describing the method and showing some of the 
results obtained has been published in the Journal of 
the Ontical Society of America. 


During the period from December 1st. to January 
lst. 315 samples were issued on 91 orders, the value 
of these samples being $612,10. Twenty new customers 
were added to the list during the month, A new standard 
sample, Cast Bronze No, 52, was placed in stock with a 
provisional certificate on January 3rde Renewals 5d and 
7a. of Cast Irons C and E have now been in the hands of 
the cooperating analysts for some time and reports are 
now expected. Renewal 10c of Bessemer 0.4C No. 10b 
has been sent out for cooperative analysis and is now 
being analyzed by the ferrous laboratory, Renewal 
65a of Nickel Steel No, 33 is still on the lathes, 
Renewal 37b of Sheet Brass No, 37a has been shipped 
from the Bridgeport Brass Company. 


As a result of the intercomparison of the turbidity 
standards used in state and municipal water leboratories, 
reported in Scientific Paper No, 367, on the "Turbidity 
Standard of Water Analysis", the joint committee on 
standard methods of the American Public Health 
Association, the American Water Works ‘\ssociation, the 
American Chemical Society, and others, desire to have 
the Bureau supply water analysts with standards of 
turbidity, The preparation of standard silica sus- 
pensions is now being conducted on a routine basis. 


Respectfully, 
S. W. STRATTON 


Director 
HGB 
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